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Abstract 
Energy consumption is one of the widely recognised important factors that should be addressed, in 
reducing CO2 emissions towards addressing climate change. However, albeit the documented effect of 
public buildings, in specific, on energy consumption, only a limited body of research focuses on one of 
the most important factors that could limit it: employees’ energy consumption behaviour. Aiming to 
contribute to this path of research, we have identified gamification as an instrument that, when appro-
priately utilised, could lead to employees’ energy behaviour change. Additionally, we present a behav-
ioural research model for employee energy conservation at work, in alignment with VBN theory of 
environmentalism, and a questionnaire instrument to validate it combined with practical experimenta-
tion. We consider two important categories of parameters that are connected to energy consumption 
behaviour in the workplace: Employees’ personal profile, which also influences the design and effec-
tiveness of gamified apps, as well as level of environmental awareness. Concurrently, we also present 
preliminary findings from the analysis of the data collected after deploying the forementioned ques-
tionnaire instrument. 
Keywords: Gamification, Employee, Energy, Behaviour. 
1 Introduction 
The United Nations Framework Convention on Climate Change has presented the need to intensify 
our efforts towards reducing CO2 emissions and protecting the environment (UNFCCC, 2014; 
UNFCCC, 2016). This was also illustrated by the worldwide participation in the Paris Agreement on 
climate change (UN News Centre, 2016), which is at its heart an agreement about energy and trans-
formative change in the energy sector – the source of at least two-thirds of greenhouse-gas emissions 
(International Energy Agency, 2016). At the same time, commercial and industrial sources in the US 
emitted three times more CO2 compared to residential sources in 2010 (not including energy genera-
tion and transportation), while the buildings sector accounts for 20% of the total delivered energy con-
sumed worldwide (Lülfs and Hahn, 2013). More importantly, electricity is increasingly the preferred 
energy source in the commercial sector that features the fastest-growing energy demand worldwide – 
accounting for about 53% in 2012 and expected to reach 62% in 2040, with an average yearly growth 
of 1.6% (Conti et al., 2016). Therefore, it is important to increase our efforts in reducing energy con-
sumption in commercial buildings. (UNFCCC, 2014) (UNFCCC, 2016) 
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At the same time, human behaviour is an important factor in the consumption of energy in buildings as 
it can add – or save – one-third to a building’s designed energy performance (Nguyen and Aiello, 
2013). Additionally, energy savings in the range of 3-6% – with more than 10% achievable – have 
been reported on a multitude of studies featuring the application of gamification to reduce energy con-
sumption (Grossberg et al., 2015).  Through our research, we aim to utilise gamification towards in-
creasing employee motivation for energy conservation at the workplace. More specifically, we shall 
explore whether a number of parameters constituting the employees’ personal profiles moderate the 
produced motivational effect. To identify and assess these parameters, we have performed a review of 
the relevant literature and constructed a research model. Our aim is to validate this model through our 
ongoing experiments in the context of two EU-funded Horizon 2020 projects on employee energy ef-
ficiency. Additionally, to further clarify the most important behavioural factors in our context of study, 
as well as corroborate suggestions from the literature, we have conducted unstructured interviews with 
selected employees and designed a questionnaire survey instrument. In the next sections we provide a 
brief presentation of the relative literature, discuss our research purpose and approach, analyse our re-
search findings, discuss practical and theoretical contributions so far, and conclude the document. 
2 Background 
2.1 Energy Conservation through Behavioural Change 
Energy in commercial buildings is mostly consumed through heating and cooling systems, lights, re-
frigerators, computers, and other equipment (Conti et al., 2016). Furthermore, energy conservation 
through behavioural change should be considered alongside efforts to reduce energy consumption 
through technological improvements (Delmas et al., 2013). Studies in energy consumption behaviours 
emerged with the oil shocks of the 1970s, from a wide range of disciplinary perspectives (Stephenson 
et al., 2010). However, the role of the human factor has been largely overlooked in energy consump-
tion analysis – despite the fact that it also significantly affects the successfulness of technology-based 
efficiency improvements (Lutzenhiser, 1993). Additionally, a limited number of studies exist in the 
literature regarding energy conservation in a work environment compared to household contexts, 
while very few have investigated employee energy-related behaviours in organisations at the individ-
ual behavioural level of analysis – none of which involving inter-organisational comparisons (Lo et 
al., 2012). At the same time, energy efficiency solutions should optimally be considered as a way to 
introduce people to the intrinsic satisfaction of conserving energy even after the gamified app is de-
commissioned (Grossberg et al., 2015). More importantly, motivations, as well as incentive structures 
towards energy conservation for users in organizational settings, are different to private households: 
As no personal monetary gains are normally expected from a change in behaviours, more altruistic 
motives – like supporting the organization in energy and monetary savings, contributing to environ-
mental protection, or complying with peer expectations – can be leveraged to engage in energy saving 
behaviour at the workplace (Matthies et al., 2011).  
Promising means for employee energy behaviour change include training in low-energy work routines, 
changing organisational procedures and norms, and feedback to increase the employees’ awareness of 
their own behaviour and consequences (Lo et al., 2012). Savings from behavioural interventions have 
been reported in the region of 5-15% for direct and 0-10% for indirect feedback (Darby, 2006). Fur-
thermore, in a meta-analysis of information-based energy conservation experiments conducted be-
tween 1975-2012, non-monetary information-based strategies led to reductions in electricity consump-
tion by 7.4% on average – while monetary incentives, in contrast, led to a relative increase in energy 
usage (Delmas et al., 2013). Tailored information has also been found to be more effective towards 
energy behaviour change (Matthies et al., 2011). 
Demographic factors should also be taken into account when designing behavioural interventions, as 
they have been correlated to energy behaviour. Engagement towards pro-environmental behaviour 
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tends to increase with age, while women tend to have stronger environmental attitudes, concern and 
behaviours than men across age (Gifford and Nilsson, 2014). Additionally, higher levels of motivation 
to conserve energy have been reported by residential users with children (McMakin et al., 2002), sug-
gesting that this may also be true for employees.  
We shall be conducting our research within six different workplaces, located in different countries, 
while aiming to verify the findings presented in the literature so far, as well as cover extant gaps. 
2.2 Gamification at the workplace 
A growing number of IT systems and services aimed at changing users’ attitudes and/or behaviour are 
being developed (Oinas-kukkonen and Harjumaa, 2009). However, research on the effectiveness of 
gamification focusing on the underlying motivational mechanisms in specific, has only recently be-
come the object of empirical research (Mekler et al., 2015). We aim to examine the ways in which the 
specific motivating parameters that lead to energy conservation at the workplace can be activated or 
enhanced, by applying gamification towards that end. Gamification, in its most widely accepted defi-
nition, has been defined as “the use of game design elements in non-game contexts” (Deterding et al., 
2011). It is most commonly utilised to encourage behaviour change in end-users, usually involving 
increased participation, improved performance, or greater compliance (Seaborn and Fels, 2015). 
Games have a history of being utilised at the workplace as human resources tools and as entertainment 
interfaces for repetitive tasks (Nikkila et al., 2011), while at least two precursors to the gamification-
of-work movement have also been documented in the literature: The Soviet Union workplace-based 
“socialist competition” experiments, and the 1990s-2000s American management trend of “fun at 
work” (Nelson, 2012). In a work environment, gamification can focus on business processes – or out-
comes – frequently involving participants outside of a firm and/or within it, to improve employee sat-
isfaction (Robson et al., 2015). Furthermore, when organizational goals are aligned with player goals, 
employees can become fully engaged with new company initiatives (Dale, 2014).  
We emphasize that, the analysis and design of gamification applications in corporate environments, 
requires different approaches to consumer environments. First of all, gamification often involves stor-
ing and processing personal, as well as potentially sensitive, data. This is especially a challenge within 
company boundaries, where gamification could lead to “transparent employees” or where inappropri-
ate extrinsic incentives might crowd out intrinsic motivation (Blohm and Leimeister, 2013). Secondly, 
gamification in the enterprise also needs to apply to long-term objectives in addition to initiative-
specific objectives (Reiners and Wood, 2015). Additionally players are more invested in intra-group 
than inter-group competition within a corporate setting (Nikkila et al., 2011). As gamification might 
also contradict with some personality types and cultural norms (Shahri et al., 2014), it is important to 
design gamified applications to match the profile of their target users, by distinguishing between dif-
ferent types of end-users, as well as their respective characteristics and preferred game mechanics 
(Uskov and Sekar, 2015). Developing models to explain and predict the influence of personality on 
game elements is therefore essential when they are to be introduced in workplace environments 
(Codish and Ravid, 2014). Finally, when designing gamified applications for the workplace, we have 
to consider the level of work engagement of the participating employees (Prakash and Rao, 2015).  
A pressing need exists for the exploration of game elements across contexts, experimental designs, and 
investigations of several trajectories (Seaborn and Fels, 2015). Bearing in mind the intricacies of ap-
plying gamification in a workplace environment already presented, we aim to leverage the motivating 
power of gamification to effect employee energy conservation behaviour at the workplace. 
2.3 Employee Motivation in the context of our study 
A multitude of theories, based on different premises, have been developed over the past decades, to 
analyze and explain employee motivation. At the same time, a variety of the forementioned theories 
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have been adopted to explain the motivational power of gamification, in an effort to harness its effects 
and allow for a more efficient deployment of gamification initiatives. However, the majority of re-
searchers suggest that Ryan & Deci’s Self Determination Theory (SDT) and its sub-theories should be 
employed to more efficiently explain and utilize the motivational effects of gamification. SDT sug-
gests competence, relatedness and autonomy as basic antecedents of intrinsic motivation (Ryan and 
Deci, 2000). In addition, there is a general wide recognition of Csikszentmihalyi’s Theory on Flow 
(Csikszentmihalyi, 2009; Schacht and Schacht, 2012; Killian, 2013) that supports the design of appro-
priately challenging gamification for all users. Finally, Skinner’s Theory on Operant Conditioning 
(McLeod, 2015) is applicable to choosing appropriate reward schedules in gamified systems.  
Motivational theories have also been recruited to explain pro-environmental and energy conservation 
behaviours in various environments. Values - Beliefs - Norms (VBN) theory links value theory, norm-
activation theory and the New Environmental Paradigm (NEP) perspective (Stern, 2000). Furthermore, 
based on VBN, individual-level factors related to employee energy-conservation behaviours at work 
have been explored in the literature. More specifically, environmental personal norms and environ-
mental worldviews can be leveraged in organizational interventions concerning employee energy use 
(Scherbaum et al., 2008). Additionally, when dealing with human attitude – or motivation towards any 
action or behaviour – in the context of the workplace, employee engagement arises as a prominent en-
abler or deterrent. Alarmingly, in that sense, Gallup reports that engaged employees worldwide ac-
count for 13%  of the total workforce, in a phenomenon they call “the worldwide engagement crisis” 
(Mann and Harter, 2016). Gamification has been suggested as a powerful way to change behaviour, 
create motivation, increase and sustain employee engagement and productivity within an enterprise 
(Webb, 2013; Pickard, 2015). Furthermore, if crafted and implemented properly it can increase en-
gagement (Robson et al., 2016), as well as help companies create an active, engaged and productive 
team (Concur, 2014). Therefore, to reverse the disappointing engagement trends, several leading com-
panies are turning to gamification (Uskov and Sekar, 2015).  
The engagement mechanisms common in popular games may be leveraged to promote real-world en-
ergy behaviours among players (Reeves et al, 2012). At the same time, energy efficiency games have 
already been deployed in workplace environments. Examples include “Cool Choices”, “WeSpire”, 
“Ecoinomy” and “Carbon4Square” that feature both individual and team play mode, as well as intan-
gible and tangible rewards (Grossberg et al., 2015). More specifically, WeSpire has instigated over 5 
million positive actions in 45 countries (WeSpire, 2017), while at the same time Cool Choices has 
helped more than seven thousand participants, in organizations across multiple industries, to increase 
their savings and reduce CO2 emissions, through almost two hundred and sixty thousand  energy sav-
ing actions (Cool Choices, 2017). However, the motivational effect of any measure depends on the 
current level of employee engagement. The importance of work engagement in our case stems from 
the fact that (Prakash and Rao, 2015): (a) engaged employees are prone to contribute towards organi-
sations and therefore, in our case, adopt energy responsible behaviours and gamified initiatives more 
willingly than their disengaged counterparts, whilst (b) disengaged employees, on the other hand, tend 
to put time but not energy or passion into their work and (c) actively disengaged employees even go as 
far as to undermine what their colleagues accomplish – which could include, in our case, the positive 
behaviours that their engaged counterparts are expected to enact based on our gamification efforts. 
Hence, the analysis of the employees’ level of engagement will help us explain current energy con-
sumption behaviours, as well as future intents with regards to our gamified energy conservation app.  
Through our research, we aim to analyse the participants’ energy consumption behaviour based on 
VBN theory, while bearing in mind their existing levels of work engagement. More specifically, we 
shall be designing our experiments mainly focusing on activating and increasing the intrinsic motiva-
tion of employees towards energy conservation by applying gamification.  
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3 Research Outline 
Based on the review and analysis of relative literature, we have devised a research model aimed at ex-
plaining the enactment of energy conservation behaviour at the workplace (see Figure 1).  We posit 
that both the personal and environmental awareness profiles of an employee, together with the intro-
duction of a targeted gamification initiative in the workplace, shall influence their energy consumption 
pattern. Additionally we also hypothesise that the employees’ personal profile shall also influence 
their preferences in the gamification application. We furthermore analyse the personal profile of an 
employee as consisting of their demographic characteristics, personality traits, adherence to gamifica-
tion user types and work engagement levels. The employees’ environmental awareness profile is con-
sidered in accordance with VBN theory, as consisting of their environmental worldviews and personal 
norms, as well as behavioural intentions towards energy conservation (Scherbaum et al., 2008). 
As part of our research, we plan to design 
& develop gamified applications in the 
course of two EU H2020 research projects, 
whose objective is to motivate employees 
towards reducing energy consumption at 
the workplace. We aim to verify our 
model, by conducting experiments in six 
pilot installations, featuring different work 
environments and located in different EU 
countries. They include a municipal ser-
vice in Greece, a public office in Spain, a 
museum in Luxembourg, a technology 
business incubator in Italy, a university 
campus in Spain and a technology park in 
Switzerland. Our ambition is to investigate 
if and how gamification applications can 
motivate employees towards a more energy-sensitive behaviour in the workplace. This unfolds into the 
following research questions: (a) What is the effect of gamification on employee motivation towards 
energy conservation at the workplace? (b) Do personal profiles have an impact on the motivational 
effectiveness of gamification towards inducing the reduction of employees’ energy consumption in a 
corporate environment? (c) What is the effect of an employee’s environmental awareness profile on 
their motivation towards reducing the consumption of energy in a corporate environment?  
Behaviour in context is the key starting point of behavioural intervention design, as behaviour can 
only be understood in relation to context (Michie et al., 2011). Furthermore, when describing a per-
suasive system, a very clear description of the technology context is needed, as much of the success or 
failure of an application can be attributed in many cases to technological infrastructure rather than the 
design of the system (Oinas-Kukkonen, 2010). Therefore, we have already conducted unstructured 
interviews with a selected sample of employees and surveyed the different pilot sites, in order to ascer-
tain their characteristics and the opportunities for energy reduction extant therein. As the process of 
designing behaviour change interventions usually begins with determining the broad approach that 
will be adopted and then working on the specifics of the intervention design (Michie et al., 2011), we 
plan to use the information gathered through the interview process to better design our experiments. 
Additionally, we have also deployed a questionnaire – analysed in the next section – that is currently 
being completed by the prospective gamified app users/employees, to optimally design the gamified 
app. A series of experiments will consequently be simultaneously implemented in order to answer our 
research questions, while avoiding bias. We shall record both the users’ perceived impact of the apps 
on their energy consumption, as well as the compared actual energy measurements before and after the 
application of gamified services. Baseline measurements on the consumption of energy, before any 
Figure 1: Research Model 
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gamification methods are applied, are currently being acquired. We shall compare this data to the con-
sumption of energy during the experimentation phase, to draw our conclusions after the completion of 
the experiments. We plan to assess gamification’s effect on the consumption of energy between 
groups of employees using a gamified app designed to match the contextual characteristics of their 
workspace. That way, we shall be in a position to compare the respective effects of the gamified apps 
on employee motivation. We shall furthermore analyze, group, and / or contrast our results, to address 
the research questions we have set forth. 
4 Questionnaire Design 
To further explore the relationships described in our suggested behavioural model, as well as opti-
mally design the gamified applications we shall be using in our experimentations, we developed a 
questionnaire that is based on related literature. We plan to analyse the answers we shall collect 
through this composite instrument, together with the observations through our experiments, to evaluate 
the behavioural model we have proposed. The first part of the questionnaire assesses the participants 
based on the Five Factor Model (FFM) (McCrae and Costa, 1987), a model that describes personality 
based on five factors, also referred to as the “Big Five” personality traits: openness to experience, con-
scientiousness, extraversion, agreeableness, and neuroticism. It has been studied within a variety of 
individual behaviours, including the behaviour within games, as well as pro-environmental behaviour. 
The most widely used brief measure for the FFM is the TIPI (Gosling et al., 2003). Personality should 
be considered in the design of gamified systems (Ferro et al., 2013). With regards to pro-
environmental behaviour, the FFM has been connected to environmental engagement (Milfont and 
Sibley, 2012), as well as concern (Hirsh, 2010). The FFM has also been examined with regards to 
gamers’ style of play (Bean and Groth-Marnat, 2014; Tekofsky et al., 2013), motivations to play 
games (Park et al., 2011; Jeng and Teng, 2008), difficulty adaptation (Nagle et al., 2016) and speed of 
action (Tekofsky et al., 2013).  
The second part of the questionnaire is the UWES-9, that assesses the employees’ work engagement, 
the “positive work-related state of fulfilment that is characterized by: (a) Vigour, (b) Dedication and 
(c) Absorption (Schaufeli et al., 2006). In the third section of the questionnaire, the participants’ indi-
vidual energy consumption profile is assessed, according to a published questionnaire that connects
VBN theory and energy consumption at the workplace (Scherbaum et al., 2008). The aim is to record
the adherence to a number of different daily behaviours identified as energy offending, delineate the
current situation in the different sites with regards to energy consumption, as well as identify the val-
ues, beliefs and norms instilled in the employees. The fourth part of the questionnaire is directed to-
wards designing our gamified app to fit its’ prospective users’ gamification profiles. While player ty-
pologies are related to personality types, categorising players into “player types” has been imple-
mented as a means of explaining various behaviours exhibited during play (Ferro et al., 2013). The
“Hexad” gamification user-types model, has been designed to aid in personalizing gamified systems to
users’ personalities, while a survey response scale to score users’ preferences towards the six different
gamification user types described in the Hexad framework: “philanthropist”, “socialiser”, “free spirit”,
“achiever”, “disruptor” and “player”. They have also reported on significant associations of the Hexad
user types with the Big-Five personality traits (Diamond et al., 2015; Tondello et al., 2016).
Poor game design, through the introduction of game elements without considering the needs of differ-
ent user groups, is one of the key reasons for gamification projects’ failure via inadequately attracting 
and motivating the users (Söllner, 2016). By understanding the relationship between player types, per-
sonality types and traits in relation to game elements and game mechanics, more appropriate and 
meaningful choices can be made for gamified systems (Ferro et al., 2013). The fifth section of the 
questionnaire ascertains the participants’ personal preferences for a game aimed at reducing energy 
consumption at the workplace. Choosing game elements based on the players’ profiles may make 
them intrinsically motivating to them (Ferro et al., 2013). We have based the categorization of game 
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elements, as well as their definitions, on the “legend of game element terminology” provided by 
Seaborn & Fels (Seaborn and Fels, 2015). The introductory question to this section was phrased as 
follows: “The following table includes and explains the functionality of game elements that a game 
may include. Please state how important it is for you, that each one is utilized in a game aimed at re-
ducing energy consumption at the workplace, by selecting between 1-Not Important to 7-Very Impor-
tant”. We shall compare to the declared game elements preferences in this section to the inferred from 
the Hexad section, to reach our final decisions regarding the utilisation of specific game elements in 
our gamified application. The last section of the questionnaire is designed to record the demographic 
characteristics of our sample (age, sex, role in the organisation, having children). We shall utilise the 
answers collected from this part towards exploring the connection between demographics and employ-
ees’ game preferences, as well as energy consumption behaviour during the next steps of our research. 
5 Preliminary Questionnaire Results 
Although we are still in the process of collecting insight from our targeted user base, we already have 
delineated some initial feedback from the questionnaire results. Having gathered the completed ques-
tionnaires from the six pilot sites, we proceeded to – as a first step – analyse the responses of our sam-
ple based on describing the frequencies they presented within the 7-point Likert scale answers. We 
have so far acquired and present hereunder the following indicative results:  
With regards to their preference in game elements, our sample 
(N=226) assessed their importance in a gamified app aimed at 
energy conservation at the workplace in decreasing order as can 
be seen on Table 1. Importance was deduced by merging answers 
between 5 and 7 within the 7 point Likert scale of 1-Not impor-
tant to 7-Very important. Indicatively, progression was deemed 
the most important whilst roles the least preferable. Therefore, to
make the game more appealing to our sample, we have to bear 
these preferences in mind when designing the game design. At 
the same time the environmental personal norms of our sample 
seem to be activated to an adequate degree for 91.5% of our sam-
ple, while based on their self-reported behavioural intentions,
91.9% would be willing to assist in the process of conserving 
energy at their workplace (answered 5-7 in the relative likert
scale questions). However as 40.7% of our sample admit to fre-
quently not adhering to basic energy saving actions (rated 1-4 in 
the relative questions), a lag between behavioural intentions and actual enactment of energy saving 
actions has been identified. Furthermore, as the mean work engagement score of our sample was re-
corded at a little over 4/6, we expect our gamified initiative to be adequately adopted by our target 
user base. As per our sample’s recorded answers in the  Hexad 
gamification user typology questionnaire (N=98), the mean 
scores for our sample can be found in Table 2. Compared to 
the scores presented in other studies (Tondello et al., 2016), 
we can see that – in contrast to their findings – the most highly 
rated user type in our case is Achiever, with Philanthropist in 
the second place. A reversal of places can also be noticed be-
tween Socialiser and Player, as in our case they were rated 
fourth and fifth respectively. These two reversals may be a 
product of the different setting in which the two studies were 
performed – a university vs workplaces. It may therefore be 
that in a workplace environment, such as the one we adminis-
tered our questionnaire in, Achiever is more popular than Phi-
Game Element % Important 
Progression 76.8 
Levels 69.9 
Points 68.1 
Rewards 61.1 
Badges 58.2 
Status 58 
Leaderboards 57 
Roles 56.7 
HEXAD Type Present 
study 
Tondello 
et al. 
Achiever 23.70 22.18 
Philanthropist 23.50 22.36 
Free Spirit 22.75 22.09 
Socialiser 22.63 20.33 
Player 19.88 20.99 
Disruptor 14.88 14.94 
Table 1.  Preferences of our sample 
in game elements 
Table 2.  HEXAD user type mean scores 
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lanthropist, while Socialiser is more popular to Player gamification motivations. However, these find-
ings need further investigation towards their explanation. We plan to conduct a more thorough analy-
sis of the data we are collecting through the questionnaire instrument administered, to gain further in-
sight and reach additional conclusions within the scope of our research. 
6 Discussion & Conclusion 
A large number of gamification applications have been implemented in various contexts over the past 
few years. However, there is a need for further investigation into the application of gamification in a 
corporate environment, especially towards energy conservation. Through our research so far, we have 
managed to uncover a research gap that exists in the bibliography, with regards to the effect of gamifi-
cation towards employee motivation for energy conservation at the workplace. Our study is specifi-
cally focused on this area. We have additionally designed a research model to explain and measure the 
respective effects of the parameters that influence employees towards conserving energy at the work-
place. Furthermore, we have designed a questionnaire, supported by literature, to aid in the validation 
of our proposed model, as well as the design of gamified applications in the context of our research. 
Preliminary results from analysing the answers collected so far indicate that Hexad user types may be 
differentially represented within workplace environments – a result that needs further investigation. 
We have also delineated and presented our samples’ preferences in game elements within a gamified 
app towards energy conservation at the workplace. Our future plans include to thoroughly analyse the 
survey results we receive through our survey instrument, towards gaining further insight in our field of 
application.  
Apart from its merits, our research also bears limitations. First of all, we have so far relied on self-
reported measures exclusively, which are known to include personal bias. Towards covering this limi-
tation, we aim to corroborate our findings by taking the actual energy consumption behaviour of the 
participants into account. We shall be in a position to do so, by recording energy consumption using 
specialised infrastructure within our planned future experiments. A further limitation of our research 
lies in the fact that we have employed the Hexad gamification user typology, a relatively new measure, 
backed up by limited research. We plan to reinforce the validity of this typology through our research, 
in our context of study, by applying it in workplaces and in real live conditions.  
In conclusion, we aim to additionally complement the theory on employee motivation, through our 
research, by deriving guidelines into the application of gamification towards energy conservation at 
the workplace. Furthermore, we plan to contribute to the available studies on employee behaviour, by 
identifying how employee profiles are associated with the effect of gamification on their behaviour 
towards energy conservation. At the end of our study, we expect to be in a position to also provide 
additional general guidelines into the application of gamification in a business environment. These 
guidelines shall assist future researchers, as well as practitioners, in developing gamified apps, and 
energy conservation apps in specific, for use in a work environment. 
Acknowledgement 
This research study is partially funded by: 
a. The EU Horizon 2020 project ChArGED (http://www.charged-project.eu/), that has received
funding from the research and innovation programme, under grant agreement No 696170.
b. The EU Horizon 2020 project Entropy (http://entropy-project.eu/), that has received funding
from the research and innovation programme under grant agreement No 649849.
Twenty-Fifth European Conference on Information Systems (ECIS), Guimarães, Portugal, 2017 2870 
Kotsopoulos et al. /Gamification for Workplace Energy Conservation 
References 
Bean, A. and Groth-Marnat, G. (2014) ‘Video gamers and personality: A five-factor model to 
understand game playing style’, Psychology of Popular Media Culture, 5(1), pp. 27–38. doi: 
10.1037/ppm0000025. 
Blohm, I. and Leimeister, J. M. (2013) ‘Gamification: Design of IT-based enhancing services for 
motivational support and behavioral change’, Business and Information  Systems Engineering, 5(4), 
pp. 275–278. doi: 10.1007/s12599-013-0273-5. 
Codish, D. and Ravid, G. (2014) ‘Personality Based Gamification: How Different Personalities 
Perceive Gamification’, Proceedings of the 22nd European Conference on Information Systems 
(ECIS), p. 11. 
Concur (2014) 3 Examples of Gamification in the Workplace, Concur Blog. Available at: 
https://www.concur.com/blog/en-us/3-examples-of-gamification-in-the-workplace (Accessed: 27 
February 2016). 
Conti, J., Holtberg, P., Diefenderfer, J., LaRose, A., Turnure, J. T. and Westfall, L. (2016) 
International Energy Outlook 2016, With Projections to 2040. May 2016. Washington, DC, U.S.A.: 
U.S. Energy Information Administration (EIA). doi: DOE/EIA-0484(2014). 
Cool Choices (2017) Employee Engagement Sustainability Game. Available at: 
https://coolchoices.com/ (Accessed: 10 April 2017). 
Csikszentmihalyi, M. (2009) Flow - The Psychology of Optimal Experience. Harper Col. doi: 
10.5465/AMR.1991.4279513. 
Dale, S. (2014) ‘Gamification : Making work fun, or making fun of work?’, Business Information 
Review, 31(2), pp. 82–90. doi: 10.1177/0266382114538350. 
Darby, S. (2006) ‘The Effectiveness of Feedback on Energy Consumption a Review for Defra of the 
Literature on Metering , Billing and’, Environmental Change Institute, University of Oxford, 
22(April), pp. 1–21. doi: 10.4236/ojee.2013.21002. 
Delmas, M. A., Fischlein, M. and Asensio, O. I. (2013) ‘Information strategies and energy 
conservation behavior: A meta-analysis of experimental studies from 1975 to 2012’, Energy Policy, 
61, pp. 729–739. doi: 10.1016/j.enpol.2013.05.109. 
Deterding, S., Sicart, M., Nacke, L., O’Hara, K. and Dixon, D. (2011) ‘Gamification. using game-
design elements in non-gaming contexts’, Proceedings of the 2011 annual conference extended 
abstracts on Human factors in computing systems - CHI EA ’11, p. 2425. doi: 
10.1145/1979742.1979575. 
Diamond, L., Tondello, G. F., Marczewski, A., Nacke, L. E. and Tscheligi, M. (2015) ‘The HEXAD 
Gamification User Types Questionnaire : Background and Development Process’, in Workshop on 
Personalization in Serious and Persuasive Games and Gamified Interactions. 
Ferro, L. S., Walz, S. P. and Greuter, S. (2013) ‘Towards personalised, gamified systems: an 
investigation into game design, personality and player typologies’, Proceedings of the 9th 
Australasian Conference on Interactive Entertainment: Matters of Life and Death - IE ’13, 
(SEPTEMBER), pp. 1–6. doi: 10.1145/2513002.2513024. 
Gifford, R. and Nilsson, A. (2014) ‘Personal and social factors that influence pro-environmental 
concern and behaviour: A review’, International Journal of Psychology, 49(3), pp. 141–57. doi: 
10.1002/ijop.12034. 
Gosling, S. D., Rentfrow, P. J. and Swann, W. B. (2003) ‘A very brief measure of the Big-Five 
Kotsopoulos et al. /Gamification for Workplace Energy Conservation 
Twenty-Fifth European Conference on Information Systems (ECIS), Guimarães, Portugal, 2017 2871 
personality domains’, Journal of Research in Personality, 37(6), pp. 504–528. doi: 10.1016/S0092-
6566(03)00046-1. 
Grossberg, F., Wolfson, M., Mazur-Stommen, S., Farley, K. and Nadel, S. (2015) Gamified Energy 
Efficiency Programs. Available at: http://www.climateaccess.org/sites/default/files/aceee.pdf. 
Hirsh, J. B. (2010) ‘Personality and environmental concern’, Journal of Environmental Psychology. 
Elsevier Ltd, 30(2), pp. 245–248. doi: 10.1016/j.jenvp.2010.01.004. 
International Energy Agency (2016) World Energy Outlook. Paris, France. doi: 
http://www.iea.org/publications/freepublications/publication/WEB_WorldEnergyOutlook2015Executi
veSummaryEnglishFinal.pdf. 
Jeng, S. and Teng, C. (2008) ‘Personality and motivations for playing online games’, Social Behavior 
and Personality, 36(8), pp. 1053–1060. doi: 10.2224/sbp.2008.36.8.1053. 
Killian, E. (2013) Gamification 2.0 - A concept. Available at: 
http://www.eamonnkillian.com/saasify/docs/public/2013-11-18 Gamification Deeper Briefing.pdf. 
Lo, S. H., Peters, G. J. Y. and Kok, G. (2012) ‘Energy-Related Behaviors in Office Buildings: A 
Qualitative Study on Individual and Organisational Determinants’, Applied Psychology, 61(2), pp. 
227–249. doi: 10.1111/j.1464-0597.2011.00464.x. 
Lülfs, R. and Hahn, R. (2013) ‘Corporate greening beyond formal programs, initiatives, and systems: 
A conceptual model for voluntary pro-environmental behavior of employees’, European Management 
Review, 10(2), pp. 83–98. doi: 10.1111/emre.12008. 
Lutzenhiser, L. (1993) ‘Social and Behavioral Aspects of Energy Use’, Annual Review of Energy 
Environment, 18, pp. 247–289. 
Mann, A. and Harter, J. (2016) The Worldwide Employee Engagement Crisis, Gallup. Washington, 
DC, U.S.A. Available at: http://www.gallup.com/businessjournal/188033/worldwide-employee-
engagement-crisis.aspx. 
Matthies, E., Kastner, I., Klesse, A. and Wagner, H.-J. (2011) ‘High reduction potentials for energy 
user behavior in public buildings: how much can psychology-based interventions achieve?’, Journal of 
Environmental Studies and Sciences, 1(3), pp. 241–255. doi: 10.1007/s13412-011-0024-1. 
McCrae, R. R. and Costa, P. T. (1987) ‘Validation of the five-factor model of personality across 
instruments and observers.’, Journal of personality and social psychology, 52(1), pp. 81–90. doi: 
10.1037/0022-3514.52.1.81. 
McLeod, S. (2015) BF Skinner : Operant Conditioning, simplypsychology.org. Available at: 
http://www.simplypsychology.org/operant-conditioning.html (Accessed: 25 February 2016). 
McMakin,  a. H., Malone, E. L. and Lundgren, R. E. (2002) ‘Motivating Residents to Conserve 
Energy without Financial Incentives’, Environment and Behavior, 34(6), pp. 848–863. doi: 
10.1177/001391602237252. 
Mekler, E. D., Brühlmann, F., Tuch, A. N. and Opwis, K. (2015) ‘Towards understanding the effects 
of individual gamification elements on intrinsic motivation and performance’, Computers in Human 
Behavior. Elsevier Ltd, pp. 1–10. doi: 10.1016/j.chb.2015.08.048. 
Michie, S., van Stralen, M. M. and West, R. (2011) ‘The behaviour change wheel: A new method for 
characterising and designing behaviour change interventions’, Implementation Science, 6(1), p. 42. 
doi: 10.1186/1748-5908-6-42. 
Milfont, T. L. and Sibley, C. G. (2012) ‘The big five personality traits and environmental engagement: 
Associations at the individual and societal level’, Journal of Environmental Psychology. Elsevier Ltd, 
32(2), pp. 187–195. doi: 10.1016/j.jenvp.2011.12.006. 
Kotsopoulos et al. /Gamification for Workplace Energy Conservation 
Twenty-Fifth European Conference on Information Systems (ECIS), Guimarães, Portugal, 2017 2872 
Nagle, A., Wolf, P. and Riener, R. (2016) ‘Towards a system of customized video game mechanics 
based on player personality: Relating the Big Five personality traits with difficulty adaptation in a 
first-person shooter game’, Entertainment Computing, 13, pp. 10–24. doi: 
10.1016/j.entcom.2016.01.002. 
Nelson, M. J. (2012) ‘Soviet and American precursors to the gamification of work’, Proceeding of the 
16th International Academic MindTrek Conference on - MindTrek ’12, p. 23. doi: 
10.1145/2393132.2393138. 
Nguyen, T. A. and Aiello, M. (2013) ‘Energy intelligent buildings based on user activity: A survey’, 
Energy and Buildings. Elsevier B.V., 56, pp. 244–257. doi: 10.1016/j.enbuild.2012.09.005. 
Nikkila, S., Linn, S., Sundaram, H. and Kelliher, A. (2011) ‘Playing in Taskville : Designing a Social 
Game for the Workplace’, CHI 2011 Workshop on Gamification: Using Game Design Elements in 
Non-Game Contexts, pp. 1–4. 
Oinas-Kukkonen, H. (2010) ‘Behavior change support systems: A research model and agenda’, Proc. 
Persuasive, pp. 4–14. Available at: http://link.springer.com/chapter/10.1007/978-3-642-13226-1_3. 
Oinas-kukkonen, H. and Harjumaa, M. (2009) ‘Persuasive Systems Design : Key Issues , Process 
Model , and System Features Persuasive Systems Design : Key Issues , Process Model , and System 
Features’, Communications of the Association for Information Systems, 24(1). 
Park, J., Song, Y. and Teng, C.-I. (2011) ‘Exploring the links between personality traits and 
motivations to play online games.’, Cyberpsychology, Behavior, and Social Networking, 14(12), pp. 
747–51. doi: 10.1089/cyber.2010.0502. 
Pickard, T. (2015) 5 Statistics That Prove Gamification is the Future of the Workplace, business.com. 
Available at: http://www.business.com/management/5-statistics-that-prove-gamification-is-the-future-
of-the-workplace/ (Accessed: 27 February 2016). 
Prakash, E. C. and Rao, M. (2015) Transforming Learning and IT Management through Gamification. 
Cham: Springer International Publishing (International Series on Computer Entertainment and Media 
Technology). doi: 10.1007/978-3-319-18699-3. 
Reiners, T. and Wood, L. C. (2015) Gamification in Education and Business. Edited by T. Reiners and 
L. C. Wood. Cham: Springer International Publishing. doi: 10.1007/978-3-319-10208-5.
Robson, K., Plangger, K., Kietzmann, J. H., McCarthy, I. and Pitt, L. (2015) ‘Is it all a game? 
Understanding the principles of gamification’, Business Horizons. ‘Kelley School of Business, Indiana 
University’. doi: 10.1016/j.bushor.2015.03.006. 
Robson, K., Plangger, K., Kietzmann, J. H., McCarthy, I. and Pitt, L. (2016) ‘Game on: Engaging 
customers and employees through gamification’, Business Horizons. ‘Kelley School of Business, 
Indiana University’, 59(1), pp. 29–36. doi: 10.1016/j.bushor.2015.08.002. 
Ryan, R. and Deci, E. (2000) ‘Intrinsic and Extrinsic Motivations: Classic Definitions and New 
Directions.’, Contemporary educational psychology, 25(1), pp. 54–67. doi: 10.1006/ceps.1999.1020. 
Schacht, M. and Schacht, S. (2012) ‘Start the Game: Increasing User Experience of Enterprise 
Systems Following a Gamification Mechanism’, in Software for People, Management for 
Professionals, pp. 181–199. doi: 10.1007/978-3-642-31371-4_11. 
Schaufeli, W. B., Bakker, A. B. and Salanova, M. (2006) ‘The Measurement of Short Questionnaire: 
A Cross-National Study’, Educational and Psychological Measurement, 66(4), pp. 701–716. doi: 
10.1177/0013164405282471. 
Scherbaum, C. A., Popovich, P. M. and Finlinson, S. (2008) ‘Exploring individual-level factors related 
to employee energy-conservation behaviors at work’, Journal of Applied Social Psychology, 38(3), pp. 
Kotsopoulos et al. /Gamification for Workplace Energy Conservation 
Twenty-Fifth European Conference on Information Systems (ECIS), Guimarães, Portugal, 2017 2873 
818–835. doi: 10.1111/j.1559-1816.2007.00328.x. 
Seaborn, K. and Fels, D. I. (2015) ‘Gamification in theory and action: A survey’, International 
Journal of Human Computer Studies, 74, pp. 14–31. doi: 10.1016/j.ijhcs.2014.09.006. 
Shahri, A., Hosseini, M., Phalp, K., Taylor, J. and Ali, R. (2014) ‘Towards a code of ethics for 
gamification at enterprise’, Lecture Notes in Business Information Processing, 197, pp. 235–245. doi: 
10.1007/978-3-662-45501-2. 
Söllner, M. (2016) ‘How to Gamify Information Systems - Adapting Gamification to Individual User 
Preferences’, Twenty-Fourth European Conference on Information Systems (ECIS), pp. 1–12. 
Available at: 
https://www.researchgate.net/profile/Matthias_Soellner/publication/301820359_How_to_Gamify_Info
rmation_Systems_-
_Adapting_Gamification_to_Individual_User_Preferences/links/572b90a908ae057b0a0954dd.pdf?ori
gin=publication_list. 
Stephenson, J., Barton, B., Carrington, G., Gnoth, D., Lawson, R. and Thorsnes, P. (2010) ‘Energy 
cultures: A framework for understanding energy behaviours’, Energy Policy. Elsevier, 38(10), pp. 
6120–6129. doi: 10.1016/j.enpol.2010.05.069. 
Stern, P. C. (2000) ‘Toward a Coherent Theory of Environmentally Significant Behavior’, Journal of 
Social Issues, 56(3), pp. 407–424. doi: 10.1111/0022-4537.00175. 
Tekofsky, S., Spronck, P., Plaat, A., Herik, J. van den and Broersen, J. (2013) ‘PsyOps : Personality 
Assessment Through Gaming Behavior’, in International Conference on the Foundations of Digital 
Games, pp. 166–173. 
Tondello, G. F., Wehbe, R. R., Diamond, L., Busch, M., Marczewski, A. and Nacke, L. E. (2016) ‘The 
Gamification User Types Hexad Scale’, in Proceedings of the 2016 Annual Symposium on Computer-
Human Interaction in Play - CHI PLAY ’16. doi: 10.1145/2967934.2968082. 
UN News Centre (2016) ‘“ Today is an historic day ,” says Ban , as 175 countries sign Paris climate 
accord’, www.un.org. Available at: 
http://www.un.org/apps/news/story.asp?NewsID=53756#.WD6x9lzsFf5. 
UNFCCC (2014) United Nations Framework Convention on Climate Change: Status of Ratification of 
the Kyoto Protocol, Kyoto Protocol. Available at: 
http://unfccc.int/kyoto_protocol/status_of_ratification/items/2613.php (Accessed: 30 October 2016). 
UNFCCC (2016) United Nations Framework Convention on Climate Change: Paris Agreement - 
Status of Ratification, Paris Agreement. Available at: http://unfccc.int/2860.php (Accessed: 30 
November 2016). 
Uskov, A. and Sekar, B. (2015) ‘Smart Gamification and Smart Serious Games’, in Fusion of Smart, 
Multimedia and Computer Gaming Technology: Research, Systems and Perspectives. Springer 
International Publishing, pp. 7–36. doi: 10.1007/978-3-319-14645-4. 
Webb, E. N. (2013) ‘Gamification : When It Works , When It Doesn ’ t’, Lecture Notes in Computer 
Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), 8013 LNCS(PART 2), pp. 608–614. 
WeSpire (2017) WeSpire - Employee Engagement Platform Powered by Behavioral Science. 
Available at: httP//www.wespire.com/ (Accessed: 10 April 2017). 
